In September 2013, leptospirosis was diagnosed in two Spanish travellers returning from Thailand. The first case walked in floodwater in the Phi Phi Islands in pouring rain: 20 days later he presented with fever and acute hepatitis. The second presented with fever and renal failure 17 days after visiting the islands. These cases remind clinicians to consider leptospirosis in febrile patients with a history of contact with flood or fresh water while travelling to tropical countries.
We report on two patients diagnosed in September 2013 with leptospirosis following travel to Thailand. They also act as a reminder for clinicians to consider leptospirosis in the differential diagnosis of febrile patients with a history of contact with flood or fresh water while travelling to tropical countries.
Case 1
In August 2013, a Spanish man in his early 30s spent 13 days as a tourist in Thailand. He visited the Phi Phi Islands on 8 August, in the pouring rain. While walking there that day, sewers were overflowing and despite his efforts, his feet came into contact with waste water. Back in Spain, 20 days after this incident, he presented with high fever (38.6 °C), malaise, myalgia and mild headache. Five days later, he consulted at our outpatient department (Tropical Medicine Department) at the Hospital Clínic in Barcelona, Spain. After a negative thick smear, pending results of arbovirus serology and blood cultures, he received azithromycin in case he had typhoid fever. Afebrile three days later, conjunctival suffusion and painful hepatomegaly was noted on physical examination. Leptospira infection was confirmed by microscopic agglutination test (MAT), titre 1:160 (sample on 8th day of illness) and 1:2,560 (25th day). The causative serovar identified by MAT was canicola. We also tested for hepatitis A and hepatitis E virus infection serologically: both results were negative. Other differential diagnoses such as dengue and chikungunya were also excluded by serological tests. Blood cultures remained negative. Liver function recovered completely after one month of follow-up. His fellow traveller (his partner) remained asymptomatic.
Case 2
In September 2013, a Spanish man in his early 40s spent 14 days as a tourist in Thailand. He had a history of traumatic bile duct injury. He visited the Phi Phi Islands on 10 September, it was not raining, but the ground was wet. He also canoed in Ping River, in Chiang Mai province on 17 September, and stayed on a beach that had many rats on the island of Phuket, where he ate some food from street vendors. Seven days after his return to Spain (17 and 10 days after his visit to the Phi Phi Islands and his canoeing, respectively), he presented with high fever (39.5 °C), chills and headache at the emergency department of the Hospital Clínic in Barcelona. After a negative thick smear, pending results of arbovirus serology and blood cultures, intravenous ceftriaxone and doxycycline were administered. Physical examination was normal, except for high fever. Laboratory results showed a raised level of C-reactive protein (23.9 mg/dL), leucocytosis and neutrophilia, a mild increase in the level of liver transaminases (AST: 57 U/L, ALT: 74 U/L) and a progressive renal impairment (maximum creatinine level of 4.01 mg/dL, norm: 0.3-1.3 mg/dL). On admission, he received vigorous intravenous hydration until kidney function was restored. MAT showed a titre of 1:640 (7th day of illness) and 1:2,560 (23th day), confirming Leptospira interrogans infection, but the serovar could not be reliably identified. Blood cultures and dengue and chikungunya serology remained negative. His fellow traveller presented nonspecific respiratory symptoms, but leptospirosis was excluded due to a negative MAT result.
Background
Leptospirosis is a worldwide zoonosis of great public health importance in the tropics, where large outbreaks have occurred. Animals infected with the spirochetes of the genus Leptospira -of which there are more than 200 known serovars -shed the bacteria through their urine intermittently or continuously throughout their lives. The disease is caused in humans either through direct contact with infected animals or through contact with urine in the environment from an infected animal. After the incubation period (2-28 days), it often presents as a self-limiting influenza-like illness. Sometimes patients develop serious complications: kidney or liver failure, pulmonary haemorrhage, myocarditis or meningitis. Penicillin, doxycycline, ceftriaxone or azithromycin are the preferred therapeutic drugs [1] .
Differential diagnosis
Leptospira can be cultured; although molecular techniques are being explored, the widely available diagnostic tests are based on serology [2] . The disease is mandatorily reportable in the European Union (EU) and we follow the EU case definition [3] . Leptospirosis is, however, a diagnostic challenge because the clinical picture mimics many febrile (tropical) infections. The first case's illness was less severe and he was managed as an outpatient. The incubation period (20 days) was too long for an arbovirus infection. Plasmodium infection was excluded by a negative blood smear and the patient was treated for possible typhoid and paratyphoid fever. As the patient had conjunctival suffusion and liver involvement at the time of their second visit to the hospital, we considered leptospirosis and viral hepatitis A, although dissociated cholestasis is not typical of either. We also excluded hepatitis E with negative serology, as there are reports of coinfections [4] .
The second case was admitted to hospital and required close monitoring during the first 48 hours due to renal impairment, worsening general condition and signs of bacteraemia. Having dismissed malaria, we empirically treated enteric fever and also rickettsiosis. Renal failure and a history of having visited the Phi Phi Islands, as the first patient had, led us to suspect Leptospira infection.
Potential risk factors
In Spain, leptospirosis has traditionally been an occupational illness (rice farming). According to the latest annual epidemiological report from the European Centre for Disease Prevention and Control, in 2011, there were 526 confirmed cases of leptospirosis at the EU level: of these, four were from Spain, none of which were travel related [5] . The estimated incidence in Thailand in 2013 was 4.58 per 100,000 population: that year, a total of 2,908 cases were reported, with 29 deaths [6] . A review of imported diseases in Europe during 15 years of follow-up (1996 to 2011) showed 88 cases [7] . Estimated high-risk areas were south-east Asia (55.6%, i.e. calculated as the number of cases imported from each area/total number of imported cases (n=88)), central America (17%) and the Caribbean (8%) [7] . Leptospirosis is increasingly seen in returning travellers [8] , mainly due to an increase in the number of people who participate in outdoor recreational activities [9] . Other described risk factors are accidental submersion in potentially contaminated fresh water [10] and travelling in periods of excess rainfall [11] . During such periods in tropical countries, the soil turns into a warm and humid environment, optimum for the growth of leptospires, where they can survive for one to two months [12] . The two cases reported here following travel to Thailand may have been infected from the same source (rainwater on the Phi Phi Islands); however, for Case 2, canoeing in the Chang-Mai province could also have presented a risk, particularly if the case fell into the water.
Conclusion
A reporting system that facilitates the identification of potential sources of Leptospira infection in returning travellers could be useful. Surveillance of imported cases contributes to a better estimation of the incidence of the disease in the country visited and to an early identification of clusters. Moreover, such a reporting system would benefit both public health and clinical management: awareness of the risk factors for leptospirosis would potentially help to lead to an early diagnosis and prompt treatment of this potentially lethal disease.
